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Introduction
The Garrett transform fault is one of only a few fracture zones where recent volcanic activity has been observed. Intratransform volcanism has been previously found the Siqueiros transform (North Pacific) [Natland, 1989; Casey et al., 1991; Perfit et al., 1994] , the Saint Paul's Rocks [Melson et al., 1967; 1972; Bonatti, 1990] , and some "multiple" fracture zones of the East Pacific rise (e.g., Gofar-Quebrada [Lonsdale, 1978] and Wilkes [Searle, 1983] ) but has only been sampled at the Siqueiros and Saint Paul's Rocks.
The Garrett transform fault contains a variety of recent volcanic structures erupted in the transform domain at more than 3500 m depth (Figures la-lc) . These structures have formed NE-SW trending oblique ridges as well as east-west gram for oxides and silicates ( Table 2 ). The operating conditions were 15 kV accelerating potential, 15 nA specimen current, and 6 s/cycle counting time; the beam was focused on a 1-3 I.tm spot size. The operating conditions for K and Ti were extended to 80 nA and 25 s/cycle for better accuracy. Each individual glassy sample includes on average 3-8 different spots analyzed (Table 2 ). Analytical precision of the microprobe data based on the average of 25 analyses (Cy82-9-3) is given in Table 3 . The interlaboratory comparison of bulk rock analyses performed on an enriched MORB (Cy82-9-3) is also shown in Table 3 .
Intratransform and EPR Axial Volcanics

Geological Settings
The Garrett transform fault area is composed of three NE-SW trending ridges referred to as the Alpha, Beta, and Gamma ridges which obliquely crosscut the main E-W transform trend (Table 1) . Small fields of hackly flows partially burying talus piles formed of large dolerite blocks were seen at sampling sites 1-12 and 1-14 (Figure 2c ). These samples (9-1, 9-2, 13-1, 10-1, 16-1, 16-2, 1-12, 1-14, and 5-3) from the troughs and walls are referred to as intratransform volcanics. Except for those samples listed above, other recovered samples were not in place; it is unclear whether they are intratransform volcanics or ancient south East Pacific Rise (SEPR) crust. Field observations were the main criteria used for differentiating between intratransform and SEPR volcanism, and because of the uncertain nature of their original settings they are referred to as undifferentiated volcanics (Figure 3a) . These undifferentiated volcanics were recovered from talus piles and sedimented areas such as on the north wall (e.g., samples 10-6 and 10-11) of the Western trough and on the Median Ridge (e.g., samples 9-10, 9-12, 9-13, 13-4 and 14-4) associated with metamorphics and unconsolidated breccia near outcrops of serpentinized slivers (Tables 1 and 2 3a-3c) . The K/Ti ratios are used because they reflect the magmatic source, and for comparative purposes, values for these ratios are usually available since they are analyzed routinely. (Tables 1 and 2 , Figures  3b and 3c ). All the Garrett samples have low values for their K/Ti ratios (<0.2) and K20 contents (<0.25%) (Figures 3a and  3d) . The ones that erupted in the transform itself consist of depleted MORBs with low K20 contents (0.02-0.11%), Ba (<10 ppm), Zr (<100 ppm), and K/Ti (< 0.1) (Figure 3a) . Both 3c ). Similarly, the SEPR axial lavas reported here show higher Zr (>80 ppm), and Ba (6-10 ppm) than most Garrett samples (Table 3) Figures 5b-5d) . In most cases, spinel, (Figure 5d ). This difference might be inherited from a more depleted (Na20) parental melt than the other least evolved basalts. Melts containing large amounts of plagioclase would be segregated and abnormally accumulated in restricted conduits. Indeed, the basalts (1-14, 1-16, 2-6, 8-1 megacrysts and/or phenocrysts (Figure 5d ). The plagioclase retains about twice as much A120 3 as CaO which increases the CaO/A120 3 ratios in the glass. The most evolved lava (samples 18-2 and 18-4) from the RTI are almost aphyric with rare plagioclase (<1%) and clinopyroxene phenocrysts and are enriched in total FeO (11-13%) and TiO 2 (1.8-2.5%) ( Table 1 and Figures 6a and 6b) .
They are comparable to the ferrobasalts found elsewhere on accreting ridges [Clague and Bunch, 1976] . The ferrobasalts are depleted in K/Ti (0.1) and fall along the evolved pattern defined by the crystal fractionation model (Figures 3a, 5b,  and 5c ). Their olivine, when present, is depleted in forsterite (Fo75_77), and they have a low Mg # (0.45-0.53) (Figure 6b) . When the total amount of crystallized phases reaches about 30%, the liquid has a low Mg # (<0.60), and the amount of olivine formed in equilibrium has attained its maximum (about 10%). Further crystallization will give rise to Fe-and Ti-rich liquids as expected. The fact that the RTI lavas fall in a field of lower CaO/A120 3 ratio than the predicted crystal fractionation trends (LLD), suggests that they could have been formed from another more Alkali enriched parental melt (Figures 8a and 8b) . This distinct liquid line of descent as defined by sample 10-6 suggests the coexistence of different parental magmas originated from the melting of heterogeneous mantle (Figures 3a, 5b, 5c, 6a, 6b, 8a 1990], it is assumed that partial melting of the mantle is probably perfectly fractional (no porosity) or near-fractional (i.e., with some porosity). The difference between these two modes of partial melting is significant for the composition of the solid residues and less so for that of the melt. Therefore a simple nonmodal fractional melting model (Raleigh fractionation) with melt accumulation was adopted as a first approximation to estimate the composition of produced liquids and to compare these with the observed basalt compositions (Figures 8a and 8b) . The accumulated melt composition as a function of the amount of melting is derived from the following equation [Shaw, 1970] Step melting ite as a fertile component for the NEPR near 13øN lavas. For the purpose of the present work, a composite source was simulated in order to obtain about 20% clinopyroxene. This composite source model is composed of 85% spinel lherzolite from the Ronda high-temperature peridotite (R255) [Frey et al., 1985] and 15% spinel-clinopyroxenite from Hawaian xenoliths (Sc73-2P) [Irving, 1980] . The resulting source candidate contains 64% olivine, 17% orthopyroxene, and 20% clinopyroxene (Table 4) . We have combined the clinopyroxene from the two sources into a single homogeneous phase for the purpose of calculation. About 24% partial melting of the composite source is necessary to completely remove the clinopyroxene, and at 15% melting, the mass fractions of the mineral phases are close to that of the spinel lherzolite R255. The melting curves calculated for (Ce)N versus (Ce/Yb) N and for Zr versus Zr/Y enclose the enriched MORBs and part of the depleted MORBs of the SEPR samples (Figures 8a and 8b) . The most enriched (E-MORBs) samples are found to occur on the NEPR (11ø26 ' and 13øN) (Figures 9a and 9b) Garrett intratransform volcanics a three-step melting stage was adopted (Figure 8a ). In this hypothesis, the partial melting of a composite mantle starts with the production of enriched melt and terminates with that of a depleted melt at the end of a magmatic cycle (Figures tea and 10b) . In order to provide contrasting melt composition, the process of melt segregation at depth should be discontinuous and proceed by successive steps of melt accumulation separated by rapid extraction. However, this model does not explain the exclusive occurrence of depleted lavas reaching the seafloor, and it is believed that other shallow level processes partly related to the thermicity of the upper mantle-crust region are involved in limiting the extrusion of E-MORBs in the Garrett transform.
Thermal Boundary Effects
The cold edge effect of propagators and transform fault zones could enhance a contrasting composition of erupted lava in going from rather primitive to highly differentiated basalts, such as the ferrobasalts found in the RTI region Crystal-liquid fractionation explains some of the variation observed among samples belonging to certain magmatic lineages. While an average of about 20% of crystallization (mainly plagioclase) is necessary to obtain many of the evolved samples, the ferrobasalts are believed to be produced by more than 30% crystallization. With the exception of the ferrobasalts from the RTI, the Garrett intratransform volcanics (GITV) show less variation for K/Ti (<0.14) and the Mg # (>0.58) than those from other SEPR segments. The oblique ridge basalts have lower Zr (<70 ppm) and generally higher Ni (>100 ppm) contents than those from the southern EPR segments (13ø-21øS). Even if some crystal fractionation has taken place, the intratransform melts have had very little residence time in the lithosphere and/or were solidified in restricted individual conduits rather than in large magmatic 
